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1
CARTRIDGE AND IMAGE FORMING
APPARATUS

FIELD OF THE INVENTION AND RELATED
ART

The present invention relates to a cartridge detachably
mountable to an apparatus main assembly of an image form-
ing apparatus for forming an image on a recording material.
Further, the present invention relates to the image forming
apparatus, to which the cartridge is detachably mountable, for
forming the image on the recording material.

The image forming apparatus forms the image on the
recording material by using an image forming process such as
an electrophotographic image forming type, an electrostatic
image forming type or a magnetic recording image forming
type. Examples of the image forming apparatus may include
a copying machine, a printer (a laser beam printer, an LED
printer or the like), a facsimile machine, a multi-function
machine having functions of these machines, a word proces-
sor, and so on.

The recording material is a material on which the image is
to be formed by the image forming apparatus, and includes,
e.g., paper, an OHP sheet, an intermediary transfer member
and an image display member of the image forming appara-
tus.

The cartridge is, e.g., a process cartridge or a developing
cartridge, and contributes to the image forming process for
forming the image on the recording material in a state in
which the cartridge is detachably mounted to the apparatus
main assembly of the image forming apparatus. The appara-
tus main assembly of the image forming apparatus means an
apparatus constituent portion obtained by excluding the car-
tridge from constituent members of the image forming appa-
ratus.

The process cartridge is prepared by integrally assembling
a rotatable image bearing member, on which a latent image is
to be formed, and at least one of a charging means, a devel-
oping means, a cleaning means and the like as process means
for image formation actable on the image bearing member
into a cartridge (unit), and the cartridge is detachably
mounted to the apparatus main assembly of the image form-
ing apparatus. Examples of the image bearing member may
include an electrophotographic photosensitive member in the
electrophotographic image forming type, an electrostatic
recording dielectric member in the electrostatic recording
image forming type and a magnetic recording (magnetic)
material in the magnetic recording image forming type.

Accordingly, the process cartridge includes a cartridge
which is prepared by integrally assembling the image bearing
member and the developing means as the image forming
process means into a unit and which is detachably mounted to
the apparatus main assembly. The process cartridge integrally
including the image bearing member and the developing
means is referred to as a so-called integral type. Further, the
process cartridge integrally including the image bearing
member and the process means other than the developing
means is referred to as a so-called separation type. That is, the
process cartridge for forming the image by being paired with
a developing unit, as a separate member from the process
cartridge, including the developing means is referred to as the
separation type.

Further, the developing cartridge includes a developer car-
rying member (developing roller) for supplying the developer
to the image bearing member and accommodates the devel-
oper (toner) used for developing the latent image, by the
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developer carrying member, formed on the image bearing
member. The developing cartridge is detachably mounted to
the apparatus main assembly.

In the case of the developing cartridge, the image bearing
member is mounted to the apparatus main assembly or a
cartridge supporting member. Alternatively, the image bear-
ing member is provided in the so-called separation type pro-
cess cartridge. In this case, the process cartridge does not
include the developing means.

Therefore, the cartridge includes the process cartridges of
the so-called integral type and the so-called separation type.
Further, the cartridge includes the case where the so-called
separation type process cartridge and the developing car-
tridge are used in a pair. Further, the cartridge includes the
case where the image bearing member is fixedly mounted to
the apparatus main assembly or the cartridge supporting
member, and the developing cartridge actable on the image
bearing member is used in a detachably mountable manner.
Further, the cartridge includes a developer cartridge accom-
modating the developer (toner) to be supplied to the process
cartridge, the developing cartridge or the like.

For example, an electrophotographic image forming appa-
ratus, such as a printer, using an electrophotographic process
electrically charges uniformly the electrophotographic pho-
tosensitive member as the image bearing member and then
forms a latent image by selective exposure of the electropho-
tographic photosensitive member to light. Then, the latent
image is developed with the developer to be visualized as a
developer image. The developer image is then transferred
onto a recording material (medium).

By applying heat and pressure to the transferred developer
image, the developer image is fixed on the recording material,
so that an image is recorded.

Such a conventional electrophotographic image forming
apparatus was accompanied with supply of the developer and
maintenance of various process devices.

As a means for facilitating such a developer supplying
operation and maintenance, all or a part of the electrophoto-
graphic photosensitive member, a charging means, the devel-
oping means, a cleaning means and the like are integrally
assembled, as a cartridge, in a frame. A process cartridge type
in which the cartridge is detachably mountable to the electro-
photographic image forming apparatus is employed.

According to the process cartridge type, the maintenance
of'the image forming apparatus can be performed in the form
of replacement of the process cartridge or the developing
device by a user himself (herself), and therefore it was pos-
sible to remarkably improve productivity. Therefore, the pro-
cess cartridge type has been widely used in the electrophoto-
graphic image forming apparatus.

In such a process cartridge, there is a cartridge on which a
memory (IC memory or the like) for storing information of
the cartridge. When the cartridge is mounted in the apparatus
main assembly, it is possible to transfer the information
between the apparatus main assembly and the cartridge. A
constitution in which a state such as an operation status of the
cartridge is notified to a controller of the apparatus main
assembly has been proposed (U.S. Pat. No. 5,937,239).

Inthe memory mounted on the cartridge, pieces of insert on
characteristics of the image forming apparatus and the pro-
cess means and the like are registered. As a result, mainte-
nance of the apparatus main assembly or the cartridge can be
facilitated. Further, control of image formation is effected
depending on the information stored in the memory. As a
result, the image formation can be carried out under a best
condition.
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As afixing method of the memory on the cartridge, various
methods have been known. For example, there is a method
such that the memory is fixed to a frame of the cartridge by a
double-side tape or the like. This method is effective in the
case where arelatively broad area can be ensured as a bonding
surface. Further, a method such that the memory is directly
formed by insert molding has been known. There is also a
method such that a frame of the cartridge is provided with an
opening and a guide (portion) and then a memory is slid and
inserted through the opening (Japanese Laid-Open Patent
Application (JP-A) 2006-293003). In this method, movement
of'the memory is prevented by the opening and the guide, and
therefore the memory can be easily mounted to the frame.

Further, in the case of a cartridge used in a full-color
electrophotographic image forming apparatus, a color dis-
play means for permitting discrimination of the cartridge
depending on the color of the toner accommodated in the
cartridge is mounted to the cartridge. As the color display
means, a method such that labels which are colored depend-
ing on toner colors and to which displaying characters or
marks or the like are added has been known (JP-A 2003-
195728).

In conventional examples described above, the memory
was fixed to the cartridge by forming a retaining portion such
that the opening is covered by a projected portion which is
provided at an end portion of the opening and then is melted
by thermal caulking. The projected portion is provided in the
neighborhood of a cartridge electrical contact provided on the
memory in order to electrically connect the memory with the
apparatus main assembly of the electrophotographic image
forming apparatus, and when the projected portion is melted
by the thermal caulking or the like, there was a possibility that
the retaining portion covers the cartridge electrical contact.

For this reason, in the conventional examples, the above
problem has been solved by increasing a size of the memory
in order to ensure a margin by increasing a distance between
the projected portion and the electrical contact, and by man-
aging a manufacturing condition of the thermal caulking or
the like.

Further, with respect to the color display means, in the case
where the above-described labels are fixed, there is a need to
fix the labels to the associated cartridges by the double-side
tape or the like, but its fixing method is different from the
fixing method of the memory, and therefore there was a need
to fix the labels and the memory to the cartridges in separate
steps.

SUMMARY OF THE INVENTION

In view of the circumstances described above, the present
invention is a further development of the prior art. A principal
object of the present invention is to provide a cartridge
capable of downsizing a memory.

Another object of the present invention is to provide an
image forming apparatus using the cartridge.

According to an aspect of the present invention, there is
provided a cartridge used for forming an image on a recording
material, comprising: a first cartridge constituent member
and a second cartridge constituent member which are
assembled with each other; a memory for storing information
on the cartridge; a color display member for displaying color
information of a developer accommodated in the cartridge; a
first supporting portion and a second supporting portion
which are provided on the first and second cartridge constitu-
ent members, wherein the first supporting portion is provided
with a slit for permitting insertion of the memory, and the
second supporting portion is provided with a slit for permit-
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ting insertion of the color display member; and a first pre-
venting portion and a second preventing portion which are
provided on the other cartridge constituent member, wherein
when the first and second cartridge constituent members are
assembled with each other, the first preventing portion pre-
vents movement of the memory inserted in the first support-
ing portion, and the second preventing portion prevents
movement of the color display member inserted in the second
supporting portion.

According to another aspect of the present invention, there
is provided an image forming apparatus comprising: the
described above; mounting means for detachably mounting
the cartridge; feeding means for feeding a recording material;
and a main assembly electrical contact for being electrically
connected with the memory.

These and other objects, features and advantages of the
present invention will become more apparent upon a consid-
eration of the following description of the preferred embodi-
ments of the present invention taken in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is an exploded perspective view of a principal part of
a cartridge in Embodiment 1.

FIG. 2 is a schematic sectional view of an image forming
apparatus in Embodiment 1.

FIG. 3 is a schematic cross-sectional view of the cartridge.

FIG. 4 is a perspective view of an outer appearance of the
cartridge as seen from a non-driving-side.

FIG. 5 is a perspective view of a driving-side portion of the
cartridge.

FIG. 6 is an exploded perspective view of a developing
device.

FIG. 7 is a perspective view of an outer appearance of a
memory.

FIG. 8 is an illustration of a mounting and dismounting
constitution of the cartridge relative to an apparatus main
assembly.

FIG. 9 is a detailed illustration of a color display member
when the cartridge is mounted in the apparatus main assem-
bly.

FIG. 10 is a perspective view of main assembly electrical
contacts.

FIGS. 11 and 12 are illustrations each showing a state in
which a pulling-out unit is moved to a mounting position in
the apparatus main assembly and in which an apparatus open-
able door is open.

FIG. 13 is a perspective view of a driving-side side cover
member.

FIG. 14 is an enlarged sectional view along an R-R line in
FIG. 13.

FIG. 15 is an enlarged sectional view along an S-S line in
FIG. 13.

FIG. 16 is an illustration showing a state in which the
memory and the color display member are assembled.

FIG. 17 is an exploded perspective view of a principal part
of' the cartridge in Embodiment 2.

FIG. 18 is an illustration showing a state in which a
memory and a color display member are assembled in
Embodiment 2.

FIG. 19 is a schematic view showing a positional relation-
ship of the memory, a memory supporting portion, a memory
(movement) preventing portion and a drive transmitting
member with respect to a longitudinal direction.
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DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Embodiment 1

A cartridge and an image forming apparatus using the
cartridge according to Embodiment 1 of the present invention
will be described with reference to the drawings.

Incidentally, in the following embodiments, as an electro-
photographic image forming apparatus, a full-color electro-
photographic image forming apparatus to which four process
cartridges are detachably mountable is described as an
example.

Further, in the following embodiments, as an example of
the image forming apparatus, a printer is exemplified. How-
ever, the image forming apparatus is not limited to the printer.
The present invention is also applicable to, e.g., other image
forming apparatuses such as a copying machine, a facsimile
machine and a multi-function machine having functions of
these machines in combination.
<General Structure of Image Forming Apparatus>

First, an image forming apparatus 1 according to the
present invention will be described with reference to FIG. 2
which is a schematic sectional view.

An image forming apparatus 1 is a four color-based full-
color laser printer using the electrophotographic image form-
ing process and effects color image formation on a recording
material S based on image information (electrical image sig-
nal) inputted from an external host device 300 to a contact
circuit portion (control means or a controller) 100. The exter-
nal host device 300 is a personal computer, an image reader,
a facsimile, a network or the like.

The image forming apparatus 1 is of a process cartridge
type in which in a state in which the cartridge contributing to
an image forming process is detachably mounted, an image is
formed on the recording material S. To the image forming
apparatus 1 in this embodiment, for process cartridges P (PY,
PM, PC, PK) are detachably mounted to an apparatus main
assembly 2, and a color image is formed on the recording
material S.

Here, with respect to the image forming apparatus 1, the
side (surface) on which an apparatus openable door 3 is
provided is referred to as a front side (surface), and a side
(surface) opposite to the front side (surface) is referred toas a
rear side (surface). Further, a right side when the image form-
ing apparatus 1 is viewed from the front surface is referred to
as a driving side, and a left side is referred to as a non-driving
side.

Inside the apparatus main assembly 2, the four cartridges P
consisting of the first cartridge PY, the second cartridge PM,
the third cartridge PC and the fourth cartridge PK are pro-
vided and arranged in a horizontal direction. The respective
first to fourth cartridges P have the same electrophotographic
process mechanism but contains developers (toners) different
in color from one another. To the cartridges P, a rotational
driving force is transmitted from a drive output portion (not
shown) of the apparatus main assembly 2. Further, to the
cartridges P, bias voltages (charging bias, developing bias and
the like) are supplied from the apparatus main assembly 2 (not
shown).

Each of the cartridges P is a process cartridge of an integral
type, and as shown in FIG. 3, includes a cleaning unit 8 and a
developing device 9. The developing device 9 is connected
swingably about a shaft W1 relative to the cleaning unit 8.

The cleaning unit 8 includes a drum type electrophoto-
graphic photosensitive member (photosensitive drum) 4 as a
rotatable image bearing member on which a latent image is to
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6

be formed, and a charging means 5 and a cleaning means 7
which are actable, as process means, on the photosensitive
drum 4. As the charging means 5, a charging roller which is a
contact charging member is used. As the cleaning means 7, a
cleaning blade is used.

The developing device 9 is a contact developing device
using a one-component non-magnetic developer (toner), and
includes a developing (device) frame 26 and a developer
carrying member (developing roller) as a developing means 6
provided relative to the developing frame 26. The developing
frame 26 includes a developer accommodating chamber (de-
veloper accommodating portion) 26¢ in which the toner is
accommodated.

The first cartridge PY accommodates the toner of yellow
(Y) in its developer accommodating chamber 26¢ and forms
the toner image of yellow on the surface of the photosensitive
drum 4. The second cartridge PM accommodates the toner of
magenta (M) in its developer accommodating chamber 26¢
and forms the image of magenta on the surface of the photo-
sensitive drum 4. The third cartridge PC accommodates the
toner of cyan (C) in its developer accommodating chamber
26¢ and forms the toner image of cyan on the surface of the
photosensitive drum 4. The fourth cartridge PK accommo-
dates the toner of black (K) in its developer accommodating
chamber 26¢ and forms the toner image of black on the
surface of the photosensitive drum 4.

Above the four cartridges P, a laser scanner unit LB as an
exposure means is provided. This laser scanner unit LB out-
puts laser light Z correspondingly to image information.
Then, the laser light Z passes through an exposure window
portion 10 of each cartridge P, so that the surface of the
photosensitive drum 4 is subjected to scanning exposure to
the laser light Z.

Under the four cartridges P, an intermediary transfer belt
unit 11 as a transfer member is provided. This intermediary
transfer belt unit 11 includes a driving roller 13, a turn roller
14 and a tension roller 15, and includes a flexible endless
transfer belt 12 extended and stretched by the rollers.

The photosensitive drum 4 of each of the four cartridges P
is contacted to an upper surface of the transfer belt 12 at its
lower surface. A resultant contact portion is a primary transfer
portion. Inside the transfer belt 12, primary transfer rollers 16
are provided opposed to the associated photosensitive drums
4. Oppositely to the turn roller 14, a secondary transfer roller
17 is provided in contact with the transfer belt 12. A resultant
contact portion between the transfer belt 12 and the secondary
transfer roller 17 is a secondary transfer portion.

Below the intermediary transfer belt unit 11, a sheet feed-
ing unit 18 is provided. This sheet feeding unit 18 includes a
sheet feeding tray 19 in which sheets of the recording material
S are stacked, and includes a sheet feeding roller 20 and the
like.

In an upper left side (upper rear side) of the apparatus main
assembly 2 in FIG. 2, a fixing unit 21 and a sheet discharging
unit 22 are provided. At an upper surface of the apparatus
main assembly 2, a sheet discharge tray 23 is defined. On the
recording material S, the (unfixed) toner image is fixed as a
fixed image by the fixing means provided in the fixing unit 21,
and then the recording material S is discharged as an image-
formed product onto the discharge tray 23. A recording mate-
rial feeding path from the feeding unit 18 to the discharging
unit 22 is a feeding means for feeding the recording material.
<Image Forming Operation>

An operation for forming a full-color image is as follows.
The photosensitive drums 4 of the cartridges P are rotation-
ally driven at a predetermined speed (in an arrow D direction
in FIG. 3 and in a counterclockwise direction in FIG. 2). The
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transfer belt 12 is also rotationally driven in the same direc-
tion (arrow C direction in FIG. 2) as the rotational direction of
the photosensitive drums 4 (at their contact portions) at a
speed corresponding to the speed of the photosensitive drums
4.

The laser scanner unit LB is also driven. In synchronism
with the drive of the laser scanner unit LB, the surface of the
photosensitive drum 4 of each cartridge is electrically
charged uniformly to a predetermined polarity and a prede-
termined potential by the charging roller 5. The scanner unit
LB scans and exposes the surface of each photosensitive drum
4 with the laser light Z depending on an associated color
image signal. As a result, the electrostatic latent image
depending on the image signal for the associated color is
formed onthe surface of each photosensitive drum 4. The thus
formed electrostatic latent image is developed into a toner
image by the developing roller 6 which is rotationally driven
(in an arrow E direction in FIG. 3 or in the clockwise direction
in FIG. 2) at a predetermined speed.

By the electrophotographic image forming process opera-
tion as described above, on the photosensitive drum 4 of the
first cartridge PY, a yellow (Y) toner image corresponding to
a yellow (Y) component for the full-color image is formed.
Then, the toner image is primary-transferred onto the transfer
belt 12. Similarly, on the photosensitive drum 4 of the second
cartridge PM, a magenta toner image corresponding to a
magenta component for the full-color image is formed. Then,
the toner image is primary-transferred superposedly onto the
yellow toner image which has already been transferred on the
transfer belt 12.

Further, on the photosensitive drum 4 of the third cartridge
PC, a cyan toner image corresponding to a cyan component
for the full-color image is formed. Then, the toner image is
primary-transferred superposedly onto the yellow and
magenta toner images which have already been transferred on
the transfer belt 12. Similarly, on the photosensitive drum 4 of
the fourth cartridge PK, a black toner image corresponding to
a black component for the full-color image is formed. Then,
the toner image is primary-transferred superposedly onto the
yellow, magenta and cyan toner images which have already
been transferred on the transfer belt 12.

In this way, unfixed and superposedly transferred toner
images of yellow, magenta, cyan and black for the four color-
based full-color image are formed on the transfer belt 12.

On the other hand, at predetermined control timing, sheets
of the recording material S are separated and fed one by one
from the feeding unit 18. The recording material S is intro-
duced into a secondary transfer portion which is a contact
portion between the secondary transfer roller 17 and the
transfer belt 12 with predetermined control timing. As a
result, in a process in which the recording material S is nipped
and conveyed at the secondary transfer portion, the four color
toner images superposed on the transfer belt 12 are collec-
tively secondary-transferred onto the surface of the recording
material S. Then, the recording material S on which the toner
images are secondary-transferred is introduced into a fixing
unit 21 and then is subjected to fixing, so that the recording
material S is discharged as a full-color image-formed product
onto the discharge tray 23.
<Structure of Cartridge P>

A structure of the cartridge P will be described. The respec-
tive cartridges P have the same electrophotographic process
mechanism and accommodate the toner different in color
from each other. FIG. 3 is a schematic sectional view of the
cartridge P, and FIG. 4 is a perspective view of the cartridge P
as seen from a non-driving-side. FI1G. 5 is a perspective view
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of a driving-side portion of the cartridge P, and FIG. 6 is an
exploded perspective view of the developing device 4.

The cartridge P has a substantially rectangular parallelepi-
ped shape extending in a direction of a rotational axis a of the
photosensitive drum 4 as a longitudinal direction, and
includes the cleaning unit 8, the developing device 9, a driv-
ing-side cover member 24 and a non-driving-side cover mem-
ber 25.

1) Structure of Cleaning Unit 8

As shown in FIG. 3, the cleaning unit 8 is constituted by the
photosensitive drum 4, the charging roller 5, a cleaning con-
tainer 29 including the cleaning blade 7. The photosensitive
drum 4 is rotatably supported by a bearing member 24H in the
driving-side cover member 24 side and a bearing member
25H in the non-driving-side cover member 25 side. Further,
the photosensitive drum 4 obtains a driving force of a motor
(not shown) of the apparatus main assembly 2 by engagement
of' a drum driving coupling 4a (FIG. 5) in the driving-side
cover member 24 side with a drive output coupling (not
shown) in the apparatus main assembly 2 side, and thus is
rotationally driven (in the arrow D direction in FIG. 3).

The cleaning container 29 functions as a frame for holding
the cleaning blade 7 and the charging roller 5 as the process
means for image formation. The charging roller 5 is rotatably
supported at its end portions by charging roller bearings 27 in
the driving-side and the non-driving-side of the cleaning con-
tainer 29 and is driven by rotation of the photosensitive drum
4 in contact with the surface of the photosensitive drum 4. At
this time, in order to uniformly charge the surface of the
photosensitive drum 4, the charging roller 5 is urged against
the photosensitive drum 4 by an urging spring 28 at each of
the end portions thereof.

The cleaning blade 7 is fixed on the cleaning container 29,
and an elastic rubber end portion thereof is disposed in con-
tact with the photosensitive drum 4 in a direction counterdi-
rectionally to the rotational direction (the arrow D direction in
FIG. 3). During image formation, the cleaning blade 7 scrapes
off a transfer residual toner remaining on the photosensitive
drum 4 to clean the surface of the photosensitive drum 4. At
this time, the end of the cleaning blade 7 is contacted to the
surface of the photosensitive drum 4 at predetermined pres-
sure in order to sufficiently scrape off the transfer residual
toner.

Further, the transfer residual toner scraped off from the
surface of the photosensitive drum 4 by the cleaning blade 7
is accommodated as a waste (residual) toner in a residual
toner accommodating portion 29a of the cleaning container
29. For that purpose, on the cleaning container 29, a residual
toner collecting sheet member 44 for preventing the residual
toner from leaking out from a gap between itself and the
photosensitive drum 4 or the cleaning blade 7 is fixed with
respect to the longitudinal direction of the photosensitive
drum 4. Further, at each of longitudinal end portions of the
cleaning blade 7, a cleaning blade end portion seal member
(not shown) is provided.

2) Structure of Developing Device 9

A structure of the developing device 9 will be described
with reference to FIGS. 3 and 6. The developing device 9 has
an elongated shape in which the developing roller (developer
carrying member) 6 as the developing means extends in a
rotational axis direction as the longitudinal direction. In addi-
tion to the developing roller 6, the developing device 9 is
constituted by the developing frame 26, a developing blade
31, developing device end portion seal members 34R and
34L, a flexible sheet member 35, and supplying roller shaft
seals 37R and 37L.
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The developing roller 6 and the developer supplying roller
33 are provided at an opening, and end portions of shafts of
the developing roller 6 and the developer supplying roller 33
are rotatably supported by a driving-side bearing 38 and a
non-driving-side bearing 39 which are mounted on side sur-
faces of the developing frame 26. Further, at driving-side end
portions of a core material (metal) 6a of the developing roller
6 and a core material (metal) 334 of the developer supplying
roller 33, a driving gear 40 and a supplying roller gear 41 are
provided, respectively, and are engaged with a developing
device drive input gear 42. The developing device drive input
gear 42 includes a developing device drive coupling 42a
(FIGS. 5 and 6) with which a drive output coupling (not
shown) in the apparatus main assembly 2 side is engaged, so
that a driving force of a driving motor (not shown) for the
apparatus main assembly 2 is transmitted. As a result, the
developing roller 6 and the developer supplying roller 33 are
rotationally driven at predetermined speeds (arrow E and F
directions in FIG. 3).

The developing blade 31 is an about 0.1 mm-thick elastic
metal plate, and is an elongated member with respect to the
rotational axis direction of the developing roller 6. A devel-
oping blade 31 is supported by a supporting metal plate 32,
and the supporting metal plate 32 is mounted to the develop-
ing frame 26. The developing blade 31 and the supporting
metal plate 32 constitute a developing blade unit 30. A free
end of the developing blade 31 with respect to a widthwise
direction is contacted to the developing roller 6 counterdirec-
tionally to the rotational direction (arrow E direction in FIG.
3). A developing blade seal 36 is provided on the supporting
metal plate 32.

As shown in FIG. 6, the developing device end portion seal
members 34R and 34L. are provided at ends of the opening of
the developing frame 26, so that toner leakage from a gap
between the developing frame 26 and each of the developing
blade 31 and the developing roller 6 is prevented.

Further, the flexible sheet member 35 is provided in contact
with the developing roller 6 at a longitudinal side surface in a
side where the sheet member 35 opposes the developing blade
31 at the opening of the developing frame 26, thus preventing
the toner leakage from a gap between the developing frame 26
and the developing roller 6. Further, the supplying roller shaft
seal members 37R and 37L are mounted on the core material
33a of the developer supplying roller 33 at exposed portions
outside the developing frame 26, thus preventing the toner
leakage from a gap between the core material 33« and a core
material through hole provided in the developing frame 26.

The developing device 9 is a swingably supported by the
shaft W1 between the driving-side cover member 24 and the
non-driving-side cover member 25. That is, the cleaning unit
8 and the developing device 9 are connected with each other
by the shaft W1. Further, the developing device 9 is urged
rotatably about the shaft W1 by an urging member (not
shown) so that the developing roller 6 openings the photosen-
sitive drum 4 in the cleaning unit 8 side at a predetermined
urging force in a free state. A developing drive coupling 42 is
provided coaxially with an axis b of the shaft W1.

In each cartridge P, the cleaning unit 8 is positionally fixed
atapositioning portion (described later with reference to FI1G.
12) in the apparatus main assembly side in a state in which the
cleaning unit 8 is mounted at a mounting portion of the
apparatus main assembly 2 in a predetermined manner. The
developing device 9 is in the free state during the image
formation of the image forming apparatus. That is, the devel-
oping device 9 is urged rotatably about the shaft W1 by the
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urging member so that the developing roller 6 contacts the
photosensitive drum 4 in the cleaning unit 8 side at the pre-
determined urging force.

Further, during the image formation, by the drive, the
developer supplying roller 33 and the developing roller 6 are
rotated and rubbed with each other, so that the toner in the
developer accommodating chamber 26¢ is carried on the
developing roller 6. The developing blade 31 regulates a
thickness of a toner layer formed on a peripheral surface of
the developing roller 6, and at the same time, imparts tri-
boelectric charges, generated between itself and the develop-
ing roller 6 by contact pressure, to the toner. Then, at the
contact portion between the developing roller 6 and the pho-
tosensitive drum 4, the charged toner on the developing roller
6 is deposited on the electrostatic latent image, so that the
electrostatic latent image is developed.

Further, during non-image formation of the image forming
apparatus, the developing device 8 is held at a position where
the developing device 8 is rotated about the shaft W1 against
the urging member by an actable member (not shown) in the
apparatus main assembly side in a direction in which the
developing roller 6 is spaced from the photosensitive drum 4.
3) Memory and Color Display Member

Each cartridge P is provided with a memory 200 for storing
pieces of information such as a lot number of the cartridge P,
characteristics of the image forming apparatus and character-
istics of the process means. Further, the cartridge P is pro-
vided with a color display member 80 (807, 80M, 80C, 80K)
s0 as to be discriminated depending on the type such as atoner
color (FIG. 4).

In each cartridge P, main assembly electrical contacts (con-
tact member) in the apparatus main assembly side are elec-
trically connected with electrical contacts (cartridge electri-
cal contacts) in the memory 200 side in the mounted state at
the mounting portion in the apparatus main assembly 2 in the
predetermined manner. As a result, it becomes possible to
transfer the pieces of information between the control circuit
portion 100 in the apparatus main assembly 2 side and the
memory 200 in the cartridge P side. The control circuit por-
tion 100 transfers the pieces of information stored in the
memory 200 to grasp a state such as an operation status of the
cartridge P, thus effecting control of the image formation
depending on the information. As a result, the image forma-
tion is carried out under a best condition.

FIG. 7 is a perspective view of an outer appearance of the
memory 200 in this embodiment. The memory 200 is consti-
tuted by a memory substrate 200a, a pair of cartridge electri-
cal contacts 2005 and 200c, and an IC (not shown). The
memory 200 is a rectangular plate member. Further, in this
embodiment, the memory 200 is mounted to a memory sup-
porting portion (slit portion) 24a, described above, provided
in the driving-side cover member 24 as a memory supporting
means.

That is, the memory includes the cartridge electrical con-
tacts 2006 and 200c¢, electrically connectable with the main
assembly electrical contacts 90 (FIG. 10) of the apparatus
main assembly 2, for transmitting the information on the
process means of the cartridge P to the control circuit portion
100 of the apparatus main assembly 2.

The electrical contacts 2005 and 200c¢ are electrically con-
nected with the main assembly electrical contacts 90 in the
apparatus main assembly 2 side when the cartridge P is
mounted in the apparatus main assembly 2. Further, the insert
stored in the memory 200 is transmitted via the main assem-
bly electrical contacts 90 to the control circuit portion 100 in
the apparatus main assembly 2 side. The memory 200 is
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mounted in the memory supporting portion 24a so that the
cartridge electrical contacts 2005 and 200c¢ are directed to the
outside.

The color display member 80 of the cartridge P is a member
capable of permitting discrimination of the type such as the
color of the toner accommodated in the cartridge P. The color
display member 80Y of the first cartridge PY indicates that
the color of the accommodated toner is yellow (Y). Similarly,
the color display members 80M, 80C and 80K of the second,
third and fourth cartridges PM, PC and PK, respectively,
indicate that the colors of the accommodated toners are
magenta (M), cyan (C) and black (K), respectively.

Incidentally, in this embodiment, the color display member
80 is mounted in a color display member supporting portion
(slit portion) 245, described later, provided on the driving-
side cover member 24 as a color display member supporting
means.
<Mounting and Dismounting Constitution (Mounting
Means) of Cartridge P Relative to Apparatus Main Assembly
2>

A mounting and dismounting operation of the respective
cartridges P (PY, PM, PC, PK) relative to the apparatus main
assembly 2 will be described. In the apparatus main assembly
2 in this embodiment, exchange (replacement) of each car-
tridge is of a type in which a user places the cartridge P (PY,
PM, PC, PK) on a pulling-out unit (cartridge tray) 51 and
exchanges the cartridge P in a front-access manner.

The pulling-out unit 51 supports the cartridges P mount-
ably and dismountably. The pulling-out unit 51 is constituted
s0 as to be movable (pushable in and pullable out) by a rail
member 45 along a rectilinear line between a pulled-out posi-
tion where the cartridge P can be mounted and dismounted at
the outside of the apparatus main assembly 2 and a mounting
position where the cartridge P is mounted at the inside of the
apparatus main assembly 2.

FIG. 2 shows a state in which the pulling-out unit 51 is
moved to the mounting position where the cartridge P is
mounted at the inside of the apparatus main assembly 2, and
in which an apparatus openable door 3 is closed. FIG. 8 shows
a state in which the apparatus openable door 3 is opened and
then the pulling-out unit 51 is pulled out to the pulled-out
position where each of the cartridges P can be mounted and
dismounted at the outside of the apparatus main assembly 2.
An arrow D2 direction is a pulling-out movement direction,
and an arrow D1 direction is a pushing-in movement direc-
tion. The pulling-out movement direction D2 and the push-
ing-in movement direction D1 are the substantially horizontal
direction.

A mounting operation of the cartridge P in the apparatus
main assembly 2 will be described. The user opens the appa-
ratus openable door 3 by rotating the door 3 about a hinge
shaft 3a. Then, the user moves and pulls out the pulling-out
unit 51 to the pulled-out position where the cartridge P can be
mounted and dismounted at the outside of the apparatus main
assembly 2.

Here, in interrelation with an opening operation of the
openable door 3, connection of the drive output portions in the
apparatus main assembly side with the drum drive coupling
4a and the developing (device) drive coupling 42a of the
cartridge P is eliminated. In each cartridge P, pressing of the
cleaning unit 8 toward the main assembly-side positioning
portion 91 (FIG. 12) is eliminated. Further, the connection of
the bias output portion in the apparatus main assembly side
with the cartridge P is eliminated. Further, the connection of
the main assembly electrical contacts 90 (FIG. 10) with the
electrical contacts 2005 and 200¢ of the memory 200 of the
cartridge P is eliminated.

20

35

40

45

55

12

Further, by movement of the rail member 45 or the inter-
mediary transfer belt unit 11, spacing between the transfer
belt 12 and the photosensitive drum 4 of the cartridge B is
made. In this state, the pulling-out unit 51 can be moved from
the mounting position in the apparatus main assembly 2 to the
pulled-out position.

In a state in which the pulling-out unit 51 is moved to the
pulled-out position, the cartridge P can be mounted and dis-
mounted for exchange relative to the cartridge P. That is, the
cartridge P is dismounted from the pulling-out unit 51 toward
above in an arrow C2 direction, and is mounted and held in the
pulling-out unit 51 in an arrow C1 direction (in the substan-
tially gravitation direction).

The respective cartridges P are disposed and arranged in a
movement direction so that a longitudinal direction (an axial
direction of the photosensitive drum 4) of each cartridge P is
a direction perpendicular to the movement direction of the
pulling-out unit 51. Further, in the pulling-out unit 51, four
cartridge mounting portions 51a for permitting mounting of
the four cartridges P (PY, PM, PC, PK) are provided in a line.
Further, at end portions of the four cartridge mounting por-
tions 51a, main assembly display labels 53 (53Y, 53M, 53C,
53K) different depending on the colors of the toners accom-
modated in the cartridges P are provided.

The main assembly display labels 53 are provided corre-
spondingly to the color display members 80 provided on the
firstto fourth cartridges. Specifically, as shownin FIGS. 8 and
9, on each cartridge P for accommodating the toner of an
associated color and on the cartridge mounting portion 51a
where the cartridge P is to be mounted, the color display
member 80 and the main assembly color display label 53 on
which the associated color of the toner is displayed are pro-
vided, respectively.

Incidentally, in this embodiment, the color display member
80 of the cartridge P is provided on the driving-side cover
member 24. The corresponding main assembly color display
label 53 is disposed at a driving-side end portion of the car-
tridge mounting portion 51« so that the main assembly color
display label 53 can be recognized simultaneously with the
color display member 80 when the cartridge P is mounted in
the pulling-out unit 51.

As a result, the user visually recognizes the color display
member 80 and the main assembly color display label 53
provided at the driving-side end portion of the cartridge
mounting portion 51a when the cartridge P is newly mounted
in the apparatus main assembly 2 or when the cartridge P is
exchanged due to the end of a lifetime thereof. Then, by
checking that the colors of the color display member 80 and
the main assembly color display label 53 coincide with each
other, the cartridge P is properly mounted in the cartridge
mounting portion 51a.

On the other hand, in the case where the colors of the color
display member 80 and the main assembly color display label
53 do not coincide with each other, the user can visually
recognize that the cartridge P is erroneously inserted, and
therefore it is possible to prevent an erroneous insertion of the
cartridge P into the cartridge mounting portion 51a. Inciden-
tally, even if the cartridge P is forcedly inserted, the cartridge
P and the apparatus main assembly 2 are not damaged since
the cartridge P or the cartridge mounting portion 51a is pro-
vided with a projection or a cut-away portion for discrimina-
tion.

With respect to the necessary cartridge P corresponding to
a predetermined mounting portion 51a of the pulling-out unit
51, an old cartridge is replaced with a new cartridge, and then
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the pulling-out unit 51 is sufficiently moved and pulled into
the apparatus main assembly 2. Then, the apparatus operable
door 3 is closed.

Here, in interrelation with a closing operation of the door 3,
by movement of the rail member 45 or the intermediary
transfer belt unit 11, contact between the transfer belt 12 and
the photosensitive drum 4 of each cartridge P is made. In each
cartridge P, pressing of the cleaning unit 8 toward the main
assembly-side positioning portion 91 (FIG. 12) is made. The
connection of the main assembly-side drive output portions
with the drum drive coupling 4a and the developing drive
coupling 42a of each cartridge P is made.

Further, the connection of the main assembly-side bias
output portion with each cartridge P is made. Further, the
connection of the main assembly electrical contacts 90 (FIG.
10) with the electrical contacts 2006 and 200¢ of the memory
200 of each cartridge P is made.

As a result, the image forming apparatus 1 is placed in a
state in which the cartridges P are mounted at predetermined
mounting portions in the apparatus main assembly 2, so that
the image forming apparatus 1 is capable of performing an
image forming operation.
<Positioning Constitution of Cartridge P>

A positioning constitution when the cartridges P are
mounted in the apparatus main assembly 2 will be described
specifically with reference to FIGS. 10-12 and 16. Inciden-
tally, in the following, an arrow X direction is defined as a
direction parallel to an insertion direction of the memory 200
shown in FIG. 1, an arrow Y direction is defined as a direction
perpendicular to the insertion direction (X direction) of the
memory 200, and an arrow Z direction is defined as a thick-
ness direction of the memory 200.

FIG. 10 is a perspective view of the main assembly elec-
trical contact 90. The main assembly electrical contact 90 is
provided with contact positioning portions 904 and 90e
formed in slits for permitting engagement with positioning
ribs 24d and 24e (FIG. 11), respectively, of the driving-side
cover member 24 of the cartridge P. Incidentally, at an end of
each of the contact positioning portions 904 and 90e, a guid-
ing surface 90s for guiding the engagement with the rib 24d or
24¢ of the driving-side cover member 24. Further, the main
assembly electrical contact 90 is provided with electrical
contact portions 905 and 90c¢ contactable with the electrical
contacts 2005 and 200¢ (FIG. 7), respectively, of the memory
200.

FIG. 11 shows a state in which the pulling-out unit 51 is
moved to the mounting position in the apparatus main assem-
bly 2 and in which the apparatus openable door 3 is opened. In
this state, the contact positioning portions 90d and 90e are not
engaged with the positioning ribs 244 and 24e of the driving-
side cover member 24 of the cartridge P. Accordingly, the
electrical contact portions 905 and 90c¢ of the main assembly
electrical contact 90 do not contact the electrical contacts
2005 and 200c¢ of the memory 200. In other words, the
memory 200 and the main assembly electrical contact 90 are
in a state in which they are not electrically connected with
each other.

FIG. 12 shows a state in which the pulling-out unit 51 is
moved to the mounting position in the apparatus main assem-
bly 2 and in which the door 3 is closed. In this state, the
contact positioning portions 904 and 90e of the main assem-
bly electrical contact 90 engage with the positioning ribs 244
and 24e of the driving-side cover member 24 of the cartridge
P.

Specifically, in interrelation with the closing operation of
the door 3 of the apparatus main assembly 2, the main assem-
bly electrical contact 90 is lowered in an arrow J direction in
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FIG. 11, so that at first the guiding surfaces 90s provided at the
ends of the contact positioning portions 904 and 90e contact
the positioning ribs 24d and 24e. Thereafter, when the main
assembly electrical contact 90 is further lowered, the contact
positioning portions 90d and 90e guided by the guiding sur-
faces 90s engage with the positioning ribs 244 and 24e.

Inthis case, a width Q1 (FIG. 16) of each of the positioning
ribs 24d and 24e and a width Q3 (FIG. 10) of each of the
contact positioning portions 90d and 90e are mutually
engageable dimensions. For that reason, positioning of the
main assembly electrical contact 90 relative to the memory
200 with respect to the arrow X direction (FIG. 1) is made.
Further, a width Q2 (FIG. 16) between the positioning ribs
24d and 24e and a width Q4 (FIG. 10) between the contact
positioning portions 90d and 90e are mutually engageable
dimensions, and therefore positioning of the main assembly
electrical contact 90 relative to the memory with respect to the
arrow Y direction (FIG. 1) is made.

Further, by abutment of end surfaces 90z of the contact
positioning portions 904 and 90e against recessed surfaces
24z (portions-to-be-urged: FIG. 11) of the driving-side cover
member 24, positioning of the main assembly electrical con-
tact 90 relative to the memory 200 with respect to the arrow Z
direction (FIG. 1) is made.

As described above, the main assembly electrical contact
90 is positioned relative to the memory 200, whereby it is
possible to bring the electrical contact portions 905 and 90c¢
into contact with the electrical contacts 20056 and 200c of the
memory 200 with reliability.

Incidentally, as shown in FIG. 12, in interrelation with the
closing operation of the door 3, the pressing of the cleaning
unit 8 of each cartridge P toward the main assembly-side
positioning portion 91 is made. Specifically, each of portions-
to-be-positioned (bearing portions) 24H and 25H provided on
the side cover members 24 and 25 is abutted against a V-char-
acter portion 91a provided in the main assembly-side posi-
tioning portion 91, whereby the cartridge P is positioned
relative to the apparatus main assembly 2.

At this time, the driving-side side cover member 24 is
urged in the arrow J direction of FIG. 12 by an unshown
urging member (means) provided above the main assembly
electrical contact 90. Similarly, also the non-driving-side side
cover member 25 is urged in the arrow J direction of FIG. 12
by an unshown urging member. In this way, a constitution in
which the driving-side side cover member 24 receives a force
from the unshown urging member provided on the main
assembly electrical contact 90 is employed.

Here, the driving-side side cover member 24 includes the
portion-to-be-positioned 24H relative to the main assembly
positioning portion 91 and the positioning ribs 244 and 24e
relative to the main assembly electrical contact 90. In this
embodiment, a constitution in which the driving-side side
cover member 24 including the positioning portion relative to
the apparatus main assembly supports the memory 200 is
employed. For that reason, the memory 200 can be positioned
relative to the main assembly electrical contact 90 with high
accuracy.

Further, as shown in FIGS. 11 and 16, in this embodiment,
the memory 200 supported by the driving-side side cover
member 24 is disposed outside relative to the color display
member 80 with respect to the longitudinal direction (arrow Y
direction of FIG. 1) of the cartridge P. That is, the memory 200
is disposed in a side close to a side surface 24g having a wall
extending in a vertical direction to a force applied from the
main assembly urging member in the arrow J direction.

The arrangement of the memory 200 and the color display
member 80 is not limited thereto. However, as described
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above, the memory 200 to which the force is applied from the
urging member (not shown) provided above the main assem-
bly electrical contact 90 is provided at the longitudinal out-
side portion, of the driving-side side cover member 24, where
rigidity is stronger. As a result, it is possible to suppress
deformation of the driving-side side cover member 24 at the
time when the cover member 24 receives the force from the
main assembly electrical contact 90.

Accordingly, the above arrangement is effective, as the
arrangement of the structure in which the cover member 24
supports the memory 200 and the color display member 80, in
suppressing a degree of deformation of the cover member 24
and in positioning of the cartridge P relative to the apparatus
main assembly 2 with high accuracy when the cartridge P is
positioned relative to the apparatus main assembly 2. Particu-
larly, the above-described arrangement achieves a better
effect as a constitution when the memory 200 and the color
display member 80 are disposed in a limited space.
<Supporting Structure for Memory 200 and Color Display
Member 80>

A supporting structure for the memory 200 and the color
display member 80 in each cartridge P will be described
specifically with reference to FIGS. 1 and 13-16. Incidentally,
the supporting structures for the memory 200 an the color
display member 80 in each of the cartridges P are the same.

In this embodiment, as shown in FIGS. 4 and 5, each
cartridge P (PY, PM, PC, PK) is provided with the memory
200, for storing information, on an upper surface of the driv-
ing-side cover member 24 as a supporting means for support-
ing the memory 200 and the color display member 80. Simi-
larly, on the upper surface of the driving-side cover member
24, the color display member 80 for displaying color infor-
mation is provided.

As the color display member 80, a member colored corre-
spondingly to an associated one of the colors (Y, M, C, K) of
the cartridges P (PY, PM, PC, PK) is mounted. Here, as
described above, the arrow X, Y and Z directions are defined
as the direction parallel to the insertion direction of the
memory 200, the direction perpendicular to the insertion
direction (X direction) of the memory 200, and the thickness
direction of the memory 200, respectively.

In the following, a mounting method of the memory 200
and the color display member 80 will be described specifi-
cally. FIG. 1 is an exploded perspective view of the memory
200 and the color display member 80, and FIG. 13 is a per-
spective view of the driving-side (side) cover member 24.

As shown in FIGS. 1 and 13, the memory 200 and the color
display member 80 are mounted on the upper surface of the
driving-side cover member 24. The driving-side cover mem-
ber 24 is provided with a memory supporting portion 24a as
a first supporting portion for supporting the memory 200. In
this embodiment, the memory supporting portion 24aq is a slit
which is open with respect to one direction in order to permit
insertion of the memory 200.

Similarly, the driving-side cover member 24 is provided
with a color display member supporting portion 245 as a
second supporting portion for supporting the memory 200.
Also, the color display member supporting portion 24b is,
similarly as the memory supporting portion 24a, a slit which
is open with respect to one direction in order to permit inser-
tion of the memory 200.

Further, as shown in FIGS. 1 and 13, the memory 200 and
the color display member 80 are inserted into the above-
described supporting portions 24a and 245, respectively. That
is, the memory 200 and the color display member 80 are slid,
with respect to an arrow W direction, into open portions 24a7
and 2457, respectively, provided in the memory supporting
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portion (slit) 24a and the color display member supporting
portion (slit) 245 for the driving-side cover member 24. That
is, the insertion direction of the memory 200 into the support-
ing portion 24a and the insertion direction of the color display
member 80 into the supporting portion 24b are the same
direction.

The supporting portions (insertion portions) 24a and 245
into which the memory 200 and the color display member 80
are inserted, respectively, may be disposed on the same flat
surface (plane) of the driving-side cover member 24 or may
also be disposed on flat surfaces (planes), different in height,
of the driving-side cover member 24.

FIG. 14 is a sectional view taken along R-R line shown in
FIG. 13. The memory 200 is supported by a projected portion
2445 of the memory supporting portion 24q, and is prevented
from moving the arrow Z direction by projected portions
24a1 and 2442 of the memory supporting portion 24a. Fur-
ther, the memory 200 is prevented from moving in the arrow
Y direction by surfaces (sides) 24a3 and 24a4 of the memory
supporting portion 24a. Further, a free end of the memory 200
with respect to the insertion direction is prevented from mov-
ing by a surface (side) 24a6 opposite from the open portion
2447 of the memory supporting portion 24a.

FIG. 15 is a sectional view taken along S-S line shown in
FIG. 13. The color display member 80 is supported by a
projected portion 2455 of the color display member support-
ing portion 24b, and is prevented from moving the arrow Z
direction by projected portions 2451 and 2452 of the color
display member supporting portion 245. Further, the color
display member 80 is prevented from moving in the arrow Y
direction by surfaces (sides) 2453 and 2454 of the memory
supporting portion 245. Further, a free end of the memory 200
with respect to the insertion direction is prevented from mov-
ing by a surface (side) 2456 opposite from the open portion
2457 of the color display member supporting portion 245.

Here, when each of the cartridges P (PY, PM, PC, PK) is
mounted in the apparatus main assembly 2, the electrical
contact portions 905 and 90¢ of the main assembly electrical
contact 90 (FIG. 10) contact the electrical contacts 2005 and
200c¢ of the memory 200 through an upward open portion 24¢
of'the memory 200. As a result, the control circuit portion 100
in the apparatus main assembly 2 side and the memory 200 in
the cartridge P side are capable of establishing communica-
tion therebetween.

FIG. 16 is an illustration showing an assembled state of the
memory 200 and the color display member 80. The memory
200 and the color display member 80 are prevented from
moving in the arrow X direction by (movement) preventing
surfaces (sides) 29a and 295, respectively, provided on the
cleaner container 29, by mounting the preventing surface side
cover member 24 to the cleaner container 29. Specifically, at
a driving-side side surface of the cleaner container 29, a
mounting surface 29¢ (FIG. 1), the memory (movement) pre-
venting surface 29a and the color display member (move-
ment) preventing surface 295 of the driving-side side cover
member 24 are provided. The driving-side side cover member
24 on which the memory 200 and the color display member
80 are inserted in the memory supporting portion 24a and the
color display member supporting portion 245, respectively is
mounted on the mounting surface 29¢ of the cleaner container
29.

Further, when the driving-side side cover member 24 is
assembled with the cleaner container 29, the open portion
2447 of the memory supporting portion 24a opposes the
memory preventing surface 295, and the open portion 2457 of
the color display member supporting portion 245 opposes the
color display member preventing surface 24b. As a result,
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movement of the memory 200 in the arrow X direction is
prevented by the memory preventing surface 29a and the
above-described the surface 24a6 opposite from the open
portion 24a7. Similarly, movement of the color display mem-
ber 80 in the arrow X direction is prevented by the color
display member preventing surface 295 and the surface 2456
opposite from the open portion 2457.

That is, when the cleaner container 29 and the driving-side
side cover member 24 are assembled with each other, the
movement of the memory 200 inserted in the memory sup-
porting portion 24a is prevented by the memory preventing
surface 29q, and the movement of the color display member
80 inserted in the color display member supporting portion
245 is prevented by the color display member preventing
surface 295.

FIG. 19 is a schematic view showing a positional relation-
ship among the memory 200, the memory supporting portion
244, the memory preventing surface 29q, and drive transmit-
ting members 4a, 42 and 40 with respect to a longitudinal
direction. As shown in FIG. 19, both the memory supporting
portion 24a and the memory preventing surface 29a are pro-
vided in the driving-side. That is, in one longitudinal end side
of the roller member such as the photosensitive drum 4, also
as shown in FIG. 5, the drum drive coupling (drive transmit-
ting member) 4a is provided. Further, in one longitudinal end
side of the roller member such as the developing roller 6, also
as shown in FIGS. 5 and 6, the developing (device) drive input
gear (drive transmitting member) 42 and the developing roller
gear (drive transmitting member) 40 are provided.

In this way, the memory 200, the memory supporting por-
tion 24a and the memory preventing surface 29q are disposed
at positions closer, than a central portion of the roller mem-
bers, to a side where the drive transmitting members 4a, 42
and 40 are positioned with respect to the longitudinal direc-
tion of the roller members. As a result, a disposition space for
the drive transmitting members 4a, 42 and 40 can be utilized,
so that it is possible to achieve downsizing of the cartridge P
with respect to the longitudinal direction.

Further, as shown in FIG. 19, at least one of the memory
200, the memory supporting portion 24a and the memory
preventing surface 29a is disposed as follows. That is, the
associated member is disposed so as to partly overlap with the
drum drive coupling (drive transmitting member) 4a, the
developing (device) drive input gear (drive transmitting
member) 42, the developing roller gear (drive transmitting
member) 40, and the like with respect to the longitudinal
direction of the roller members 4 and 6. As a result, such
arrangement can further contribute to the downsizing of the
cartridge P with respect to the longitudinal direction.

The constitution of the cartridge P in this embodiment is
summarized as follows. The cartridge P contributes to the
image forming process in the state in which the cartridge P is
detachably mounted in the apparatus main assembly 2 of the
image forming apparatus for forming the image on the
recording material S. The cartridge P includes the cleaner
container (first cartridge constituent member) 29 and the driv-
ing-side side cover member (second cartridge constituent
member) 24 which are to be assembled with each other. The
cartridge P includes the memory 200 for storing the informa-
tion on the cartridge P and the color display member 80 for
displaying the color information of the developer accommo-
dated in the cartridge P.

Here, either one of the cleaner container 29 and the driving-
side side cover member 24 which are to be assembled with
each other is a side surface-side member for constituting the
side surface of the roller members 4 and 6 with respect to the
longitudinal direction.
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The driving-side side cover member 24 is provided with the
memory supporting portion (first supporting portion) 24a
having the slit opened for permitting the insertion of the
memory 200 and the color display member supporting por-
tion (second supporting portion) 245 having the slit opened
for permitting the insertion of the color display member 80.

The cleaner container 29 is provided with the memory
preventing surface (first preventing portion) 294 for prevent-
ing the movement 200, inserted in the memory supporting
portion 24a, when the cleaner container 29 and the driving-
side side cover member 24 are assembled with each other.
Similarly, the cleaner container 29 is provided with the color
display member preventing surface (second preventing por-
tion) 295 for preventing the movement of the color display
member 80 inserted in the color display member supporting
portion 244.

The slit of the memory supporting portion 24a and the slit
of'the color display member supporting portion 245 are open
in the same direction from an upstream side toward a down-
stream side with respect to the assembling direction of the
cleaner container 29 and the driving-side side cover member
24.

In this way, a constitution in which the memory 200 and the
color display member 80 are assembled with the driving-side
side cover member 24 as the supporting means from the same
direction and then positions of the memory 200 and the color
display member 80 are prevented from movement only by
mounting the cover member 24 to the cleaner container 29. As
a result, it is possible to easily fix the memory 200 and the
color display member 80 on the cartridge P.

On the other hand, by dismounting the driving-side side
cover member 24 from the cleaner container 29, the memory
200 can be easily dismounted. That is, in the case where the
cartridge P is recycled or in the case where there is an incon-
venience of the memory 200 if any, it is possible to simply
perform dismounting and exchange of the memory 200 with-
out damaging (breaking) the components. Accordingly, it is
possible to provide the cartridge having good recycling effi-
ciency and good operation efficiency of the memory
exchange.

The insertion direction of the memory 200 into the sup-
porting portion 24a and the insertion direction of the color
display member 80 into the supporting portion 245 are the
same direction, so that it is possible to obtain an effect such
that the assembling is facilitated when the cartridge is
assembled automatically.

Further, in this embodiment, the supporting portions (in-
sertion portions) 24a and 245 in which the memory 200 and
the color display member 80 are inserted, respectively, are
different in height, so that this difference in height provides an
effect of contributing to the downsizing of the cartridge. Fur-
ther, the memory 200 and the color display member 80 are not
placed in a single supporting portion (insertion portion) but
are placed in different supporting portions (insertion por-
tions), whereby it is possible to obtain an effect such that
accumulation of play can be prevented.

Here, in the case where control of the image formation is
effected depending on the color of the toner filled in the
cartridge P, there is a need to write (store) the color informa-
tion of the cartridge P in the memory 200 by checking the
color of the toner filled in the cartridge P. The memory 200 in
this embodiment is disposed in the neighborhood of the color
display member 80. For that reason, the checking of the color
of the color display member 80 and the writing of the color
information in the memory 200 can be performed in the same
(single) step. Accordingly, the step of writing the color infor-
mation in the memory 200 can be further simplified.
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The memory 200 and the color display member 80 which
have been conventionally fixed by different means (such as
thermal caulking and the double-side tape) are only required
to be fixed to the cleaner container 29 after being inserted into
the driving-side side cover member 24, so that the positions
thereof are prevented from movement. For that reason, it is
possible to realize not only an improvement in assembling
property but also a reduction in cost.

Further, as the color display member 80 in this embodi-
ment, a resin plate having rigidity is used. An advantage of
this is such that compared with a flexible sheet material such
as a label which has been conventionally used, the rigid resin
plate is more suitable for automation of assembling such as
supply or handling of components. Accordingly, by using the
color display member 80 having the rigidity, the assembling
property can be improved.

As described above, in this embodiment, the memory 200
and the color display member 80 are inserted into the memory
supporting portion (slit portion) 24a and the color display
member supporting portion (slit portion) 245, respectively, of
the driving-side cover member 24. Thereafter, only by mount-
ing the driving-side cover member 24 to the cleaner container
29, the movement of the positions of the memory 200 and the
color display member 80 is prevented. As a result, the car-
tridge electrical contact is prevented from being covered with
the fixing portion melted by the thermal caulking, and there-
fore a distance between the fixing portion and the cartridge
electrical contact can be shortened. Accordingly, the memory
200 can be downsized.

Further, a constitution in which the memory 200 and the
color display member 80 are prevented from movement only
by mounting the driving-side cover member 24 to the cleaner
container 29 is employed. For that reason, the memory 200
and the color display member 80 can be fixed easily, so that it
is possible to provide an inexpensive cartridge improved in
assembling property.

The memory supporting portion 24a and the color display
member supporting portion 245, and the memory preventing
surface 29a and the color display member preventing surface
295 can be provided on the driving-side cover member 24 and
the cleaner container 29, respectively, relative to each other.

That is, in this embodiment, the memory supporting por-
tion 24a and the color display member supporting portion 245
of'the driving-side cover member 24 are provided at the open
portions 24a7 and 2457, respectively, of the driving-side
cover member 24 at the inside of the cartridge P with respect
to the longitudinal direction, but the present invention is not
limited thereto. For example, a constitution in which the open
portions are provided at an outside portions of the cleaner
container 29 with respect to the longitudinal direction of the
cartridge P and then the memory 200 and the color display
member 80 are slid and inserted from the longitudinal outside
of the cleaner container 29 and in which the preventing sur-
faces are provided to the driving-side cover member 24 may
also be employed. Also in this constitution, a similar effect
can be obtained.

That is, a constitution in which the memory supporting
portion 24a and the color display member supporting portion
24b are provided to the cleaner container 29 and in which the
memory preventing surface 294 and the color display mem-
ber preventing surface 296 are provided to the driving-side
cover member 24 may also be employed. Also in this consti-
tution, a similar effect can be obtained.

Further, a constitution in which the memory supporting
portion 24a and the color display member preventing surface
24 are provided to the cleaner container 29 and the prevent-
ing surface cover member 24 and in which the memory pre-
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venting surface 29a and the color display member supporting
portion 29a are provided to the other one of the cleaner
container 29 and the driving-side cover member 24 may also
be employed. Also in this constitution, a similar effect can be
obtained.

Embodiment 2

A cartridge in Embodiment 2 according to the present
invention will be described with reference to FIGS. 17 and 18.
FIG. 17 is an exploded perspective view showing an example
ofa structure of a memory 200 and a color display member 80
in this embodiment, and FIG. 18 is an illustration showing an
assembled state of the memory 200 and the color display
member 80 in this embodiment. Incidentally, in this embodi-
ment, a constitution and an operation which are different from
those in Embodiment 1 described above will be described.
Members or portions having the same constitutions and func-
tions as those in Embodiment 1 are represented by the same
reference numerals or symbols, and the description in
Embodiment 1 will be also applied to this embodiment.

In Embodiment 1, the constitution in which the driving-
side cover member 24 is mounted to the cleaner container 29
after the memory 200 and the color display member 80 are
inserted into the memory supporting portion 24a and the
color display member supporting portion 245, respectively, of
the driving-side cover member 24, thereby to prevent the
movement of the positions of the memory 200 and the color
display member 80 was described.

In this embodiment, a cleaner container 290 has an urging
shape such that the memory 200 and the color display mem-
ber 80 are urged when the driving-side cover member 24 is
mounted to the cleaner container 290.

Specifically, as shown in FIG. 17, on a driving-side side
surface of the cleaner container 290, a memory urging portion
(first preventing portion) 290qa for urging the memory 200
when the driving-side cover member 24 is mounted and a
color display member urging portion (second preventing por-
tion) 2905 for urging the color display member 80 when the
driving-side cover member 24 is mounted are provided.

Each of the urging portions 290a and 2905 has flexibility
(elasticity) and is constituted integrally with the cleaner con-
tainer 290. Further, the driving-side cover member 24 on
which the memory 200 and the color display member 80 are
inserted in the memory supporting portion 24a and the color
display member supporting portion 24b, respectively, is
assembled with the cleaner container 290. As a result, as
shown in FIG. 18, the urging portions 290a and 2905 contact
upstream free end surfaces 200x and 80, respectively, of the
memory 200 and the color display member 80 with respect to
the insertion direction.

At this time, the urging portions 290a and 2905 have flex-
ibility, and therefore are flexed (bent) in predetermined
amounts with respect to an arrow X direction by being urged
by the memory 200 and the color display member 80, respec-
tively, during assembling of the driving-side cover member
24. As aresult, predetermined urging forces are applied from
the urging portions 290a and 2905 to the memory 200 and the
color display member 80, respectively. As a result, the
memory 200 is urged against a surface 24a6 opposite from an
open portion 2447 of the driving-side cover member 24, so
that movement of the position of the memory 200 with respect
to the arrow X direction is prevented.

Similarly, the color display member 80 is urged against a
surface 2456 opposite from an open portion 2457 of the
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driving-side cover member 24, so that movement of the posi-
tion of the color display member 80 with respect to the arrow
X direction is prevented.

A constitution of the cartridge in this embodiment is sum-
marized as follows. The memory supporting means 24 is
mounted to the cleaner container 290 functioning as a frame
for holding the process means. The movement of the memory
200 and the movement of the color display member 80 are
prevented, when the memory supporting means 24 is
mounted to the cleaner container 290, by the urging portions
290a and 2905 provided on the cleaner container 290.

In this way, the cleaner container 290 has an urging shape
as described above, so that the movement of the positions of
the memory 200 and the color display member 80 with
respectto the arrow X direction can be prevented with no play,
and therefore this embodiment is effective in the case where
the positions of the memory 200 and the color display mem-
ber 80 are regulated with high accuracy.

Asdescribed above, also in this embodiment, a constitution
in which the movement of the position of the memory 200 is
prevented by mounting the driving-side cover member 24 to
the cleaner container 290 is employed. Accordingly, similarly
as in Embodiment 1, the memory 200 can be downsized, and
it is possible to provide an inexpensive cartridge which is easy
to fix the memory 200 and the color display member 80
thereto.

Further, a constitution in which the memory 200 and the
color display member 80 are prevented from movement only
by mounting the driving-side cover member 24 to the cleaner
container 290 is employed. For that reason, the memory 200
and the color display member 80 can be fixed easily, so that it
is possible to provide an inexpensive cartridge improved in
assembling property similarly as in Embodiment 1.

Further, also in this embodiment, in the case where the
cartridge P is recycled or in the case where there is an incon-
venience of the memory 200 if any, it is possible to simply
perform dismounting and exchange of the memory 200 with-
out damaging (breaking) the components. Accordingly, simi-
larly as in Embodiment 1, it is possible to provide the car-
tridge having good recycling efficiency and good operation
efficiency of the memory exchange.

Also in this embodiment, a constitution in which the
memory supporting portion 24a and the color display mem-
ber supporting portion 245 are provided to the cleaner con-
tainer 290 and in which the memory urging portion 290a and
the color display member urging portion 2905 are provided to
the driving-side cover member 24 may also be employed.
Also in this constitution, a similar effect can be obtained.

Further, a constitution in which the memory supporting
portion 24a and the color display member preventing surface
24 are provided to the cleaner container 29 and the prevent-
ing surface cover member 24 and in which the memory pre-
venting surface 29a and the color display member supporting
portion 29a are provided to the other one of the cleaner
container 29 and the driving-side cover member 24 may also
be employed. Also in this constitution, a similar effect can be
obtained.

Other Embodiments

(1) In the above-described embodiments, an example in
which the cartridge detachably mountable to the cartridge
mounting portion of the apparatus main assembly of the
image forming apparatus for forming the image on the
recording material is the process cartridge is described, but
the cartridge may also be the developing cartridge. Further,
the cartridge may also be the developer cartridge. Further, the
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type of the process cartridge is not limited to the integral type,
but may also be the separation type.

(2) The type of the image forming apparatus is not limited
to the electrophotographic image forming type using the elec-
trophotographic photosensitive member as the image bearing
member as the above-described embodiments. For example,
the type may also be the electrostatic recording image form-
ing type using the electrostatic dielectric member as the
image bearing member or the magnetic recording image
forming type using the magnetic recording (magnetic) mate-
rial as the image bearing member. Further, the image forming
apparatus is not limited to the image forming apparatus of the
intermediary transfer type. The image forming apparatus may
also be an image forming apparatus of the type in which the
developer image formed on the image bearing member is
directly transferred onto the recording material S. The image
forming apparatus may also be a monochromatic image form-
ing apparatus.

While the invention has been described with reference to
the structures disclosed herein, it is not confined to the details
set forth and this application is intended to cover such modi-
fications or changes as may come within the purpose of the
improvements or the scope of the following claims.

This application claims priority from Japanese Patent
Applications Nos. 170307/2013 filed Aug. 20, 2013 and
117664/2014 filed Jun. 6, 2014, which are hereby incorpo-
rated by reference.

What is claimed is:

1. A cartridge comprising:

a first cartridge constituent member;

a second cartridge constituent member;

a memory for storing information on said cartridge;

a color display member for displaying color information of
developer accommodated in said cartridge;

a first supporting portion that is provided on either one of
said first and second cartridge constituent members,
wherein said first supporting portion is provided with a
slit for permitting insertion of said memory;

a second supporting portion that is provided on either one
of said first and second cartridge constituent members,
wherein said second supporting portion is provided with
a slit for permitting insertion of said color display mem-
ber;

a first preventing portion that is provided on either one of
said first and second cartridge constituent members; and

a second preventing portion that are provided on either one
of said first and second cartridge constituent members;

wherein, when said first and second cartridge constituent
members are assembled with each other, said first pre-
venting portion prevents movement of said memory
inserted in said first supporting portion, and said second
preventing portion prevents movement of said color dis-
play member inserted in said second supporting portion;
and

wherein said first and second supporting portions are dis-
posed on different planes in height, respectively.

2. A cartridge according to claim 1, wherein said first and
second supporting portions are provided on said second car-
tridge constituent member, and said first and second prevent-
ing portions are provided on said first cartridge constituent
member.

3. A cartridge according to claim 1, wherein said first and
second supporting portions are provided on said first car-
tridge constituent member, and said first and second prevent-
ing portions are provided on said second cartridge constituent
member.
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4. A cartridge according to claim 1, wherein the slits of said
first and second supporting portions are open in the same
direction from an upstream side toward a downstream side
with respect to an assembling direction of said first and sec-
ond cartridge constituent members.

5. A cartridge according to claim 1, wherein each of said
first and second supporting portions has elasticity, and

wherein when said first and second cartridge constituent

members are assembled with each other, said first pre-
venting portion contacts said memory inserted in said
first supporting portion, and said second preventing por-
tion contacts said color display member inserted in said
second supporting portion.

6. An cartridge according to claim 1, wherein said first or
second cartridge constituent member on which said first and
second supporting portions are provided includes a portion-
to-be positioned for being positioned in a main assembly of an
image forming apparatus in a state in which said cartridge is
mounted in the main assembly, and a portion-to-be-urged for
receiving an urging force from urging means of the main
assembly so as to position said portion-to-be-positioned in
the main assembly,

wherein said portion-to-be-urged is urged by the urging

means when a main assembly electrical contact of the
main assembly is electrically connected with said
memory, and

wherein said memory is provided outside relative to said

color display member with respect to a longitudinal
direction of said cartridge.

7. A cartridge according to claim 1, further comprising a
developer carrying member for supplying the developer to an
image bearing member on which a latent image is to be
formed, and a developer accommodating portion in which the
developer is accommodated.

8. A process cartridge comprising:

a cartridge according to claim 1,

wherein said cartridge includes a rotatable image bearing

member on which a latent image is to be formed.

9. An image forming apparatus comprising:

a cartridge according to claim 1;

mounting means for detachably mounting said cartridge;

feeding means for feeding a recording material; and

a main assembly electrical contact for being electrically

connected with the memory.

10. An image forming apparatus comprising:

a process cartridge according to claim 8;
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mounting means for detachably mounting said process
cartridge;

feeding means for feeding a recording material; and

a main assembly electrical contact for being electrically
connected with the memory.

11. A cartridge according to claim 1, wherein said memory

is located at a top surface of said cartridge.

12. A cartridge comprising:

a roller member;

a drive transmitting member, provided in one side of said
cartridge, for transmitting a driving force to said roller
member;

a first cartridge constituent member;

a second cartridge constituent member;

a memory for storing information on said cartridge;

a color display member for displaying color information of
developer accommodated in said cartridge; and

a first supporting portion and a first preventing portion that
are provided on either one of said first and second car-
tridge constituent members, wherein said first support-
ing portion permits insertion of said memory, and said
first preventing portion prevents, when said first and
second cartridge constituent members are assembled
with each other, movement of said memory inserted in
said first supporting portion,

wherein said memory is positioned in a side closer to said
drive transmitting member than a central portion of said
roller member with respect to a longitudinal direction of
said roller member, and

wherein said memory is located more outside with respect
to said longitudinal direction than said color display
member in said cartridge.

13. A cartridge according to claim 12, wherein at least one
of said memory, said first supporting portion and said first
preventing portion is disposed at an overlapping position with
said drive transmitting member with respect to the longitudi-
nal direction of said roller member.

14. A cartridge according to claim 12, wherein either one of
said first and second cartridge constituent members is a side
surface member constituting a side surface of said roller
member with respect to the longitudinal direction of said
roller member.

15. A cartridge according to claim 14, wherein said side
surface member includes said first supporting portion.
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